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1) A (short) personal history of global 
change

(prehistory: silent spring, acid rain, Club of Rome)

• The West Antarctic Ice-Shield (1976, H Flohn)

• Anthropogenic climate change (1984, B Bolin)

• The biosphere responds (1990, IIASA)

• The IPCC “line of sight” (1994 onwards)

• Ecosystem services (1997, Costanza)

• Tipping points (2000, HJ Schellnhuber)
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Tipping points in the Earth System
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• The anthropocene (2000, Stoermer & Crutzen)
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1) A (short) personal history of global 
change (continued)

• Elbe flood (2002), European Heatwave (2003)
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Lorraine, France, August 2003
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1) A (short) personal history of global 
change (continued)

• Elbe flood (2002), European Heatwave (2003)

• Millennium Ecosystem Assessment (2005)

• Damage costs of climate change (2006, N Stern)

• Potsdam Declaration (2007, leading to TEEB, 

2010)
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Global Carbon Project 2009; Le Quéré et al. 2009, Nature 
Geoscience; Data: Peters & Hetwich 2009; Peters et al. 2008; 
Weber et al 2008; Guan et al. 2008; CDIAC 2009

CO2 emissions (Pg C y-1)
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30-year linear trend

2009

range of natural variability

Global temperature

S Rahmstorf, PIK
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Smith et al. 2009 (PNAS)

2º C
Guardrail

IPCC “Reasons for concern”

IPCC TAR
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1) Global change 2012 and beyond

• 7 billion people



BiodivERsA Kickoff, Stockholm, June 1, 2012

1) A (short) personal history of global 
change (continued)

so: does biodiversity really matter?

some people clearly think so:
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…

Rockström et al. 2009 Nature, 461 (24): 472-475

Global fresh-
water use

Transgressing safe 
boundaries
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Avantgarde 1997
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Mainstream 2004
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1st Global Business of Biodiversity Symposium

London, 13 July 2010

The Economics of Ecosystems and Biodiversity:

Report for Business

Editors:

Joshua Bishop (IUCN), Cornis van der Lugt (UNEP), Francis Vorhies 

(Earthmind),

Linda Hwang (BSR), Mikkel Kallesoe (WBCSD), Nicolas Bertrand 
(UNEP), 

Sean Gilbert (GRI), William Evison (PricewaterhouseCoopers)



Chap 1: Business, biodiversity and 
ecosystem services (BES)

• The value of nature is changing:

� Increasing scarcity of natural resources

� Increasing visibility of ecosystem values

� More demanding citizens, consumers and public policies

� New technologies that add value to biodiversity & ecosystems

• All businesses are affected, directly or indirectly

• New and growing BES risks must be managed

• Just as climate change has stimulated new technologies, 
business models and markets, BES offer opportunities 
for investors and entrepreneurs



Growing business awareness of BES



Chap 4: Scaling down biodiversity 

& ecosystem risks to business

• Integrated Biodiversity Assessment Tool
– http://www.biodiversityinfo.org/ibat/

– GIS database for site-level risk assessment

– Based on World Database of Protected Areas, World Biodiversity Database, IUCN 

Red List of Threatened Species 

• Business and Biodiversity Offsets Program
– http://www.forest-trends.org/biodiversityoffsetprogram/

– Guidance on designing and implementing biodiversity offsets to ensure “no net loss”

– Led by Forest Trends, Wildlife Conservation Society and Conservation International

• Certification and labelling
– http://www.isealalliance.org/

– Global hub for social and environmental standards

– Members represent fair trade, forest stewardship, organic agriculture, fisheries, etc.



Chap 5:Increasing biodiversity 

business opportunities

Adding BES to existing business

• Agriculture

• Biodiversity mgmt services

• Cosmetics

• Extractive industries

• Finance

• Fisheries

• Forestry

• Garments

• Handicrafts

• Pharmaceuticals

• Retail

• Tourism

• New markets for biodiversity 
and ecosystem services

• Bio-carbon & REDD

• Biodiversity banking

• Enabling policy & tools



TEEB for Busines

(www.teebweb.org)

Main 
TEEB 
funders:

Main 
D3 
writers
:
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“Mr Steiner and I have been chatting. We agreed immediately: 
Conserving biological diversity has the same dimension and importance 
as climate change.”

(Angela Merkel, 11 Jan 2010, Berlin, Germany)
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A2

B1

A1FI

2 ºC 

The 2º “guard rail”

S Rahmstorf, PIK
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• To stay below 2º (75% 
probability) we can 

emit until 2050 
approx.

700 Gt CO2

• At current rates, this 
amount will be 

reached within 20 

years.

Meinshausen et al 2009
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Similar targets for biodiversity?

The « Aichi biodiversity targets »



BiodivERsA Kickoff, Stockholm, June 1, 2012

Strategic goal C: To improve the status of biodiversity 
by safeguarding ecosystems, species and genetic diversity

Target 11: By 2020, at least 17 per cent of terrestrial and inland water 

areas, and 10 per cent of coastal and marine areas, especially 

areas of particular importance for biodiversity and ecosystem 

services, are conserved through effectively and equitably 

managed, ecologically representative and well connected systems 

of protected areas and other effective area-based conservation 

measures, and integrated into the wider landscapes and 

seascapes

Target 12: By 2020 the extinction of known threatened species 

has been prevented and their conservation status, 

particularly of those most in decline, has been improved and 

sustained.

Target 13: By 2020, the genetic diversity of cultivated plants 

and farmed and domesticated animals and of wild relatives 

is maintained, 
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Strategic goal A. Address the underlying causes of biodiversity loss

Target 1: By 2020, … People are aware of the values of 

biodiversity and the steps they can take to conserve and use 

it sustainably.

Target 2: By 2020, … biodiversity values are integrated into 

national and local development and poverty reduction 

strategies and planning processes and national accounts …

Target 3: By 2020, … incentives, including subsidies, harmful to 

biodiversity are eliminated, phased out or reformed in order 

to minimize or avoid negative impacts, and positive 

incentives for the conservation and sustainable use of 

biodiversity are developed and applied, .

Target 4: By 2020,  … Governments, business and 

stakeholders have plans for sustainable production and 

consumption and keep the impacts resource use within safe 

ecological limits.
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3) Interfacing science and policy: is the 
IPCC a blueprint for IPBES?

Yes:

• “Line of sight” to published literature

• Very wide voluntary participation of 
scientists

• Broadest possible review including 
complete paper trail

• Line-by-line approval
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3) Interfacing science and policy: is the 
IPCC a blueprint for IPBES?

No:

• The targets are much more complex (or 
appear so)

• The use of other sources than peer-
reviewed literature will be imperative

• (Some also argue that “biodiversity is more local than 

climate” – I find that misleading)
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3) Interfacing science and policy: is the 
IPCC a blueprint for IPBES?

An urgent plea:

• The key foundation of IPBES will 
nevertheless be the published literature,

• written by scientists (e.g., from BiodivERsa
projects)

• funded by national funding agencies

So do not wait to be asked for your 
contribution to IPBES – it happens now!
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4) Gaps of knowledge and what to do 
about them

Disclaimer #1: this is entirely biased by my 
own perspectives…

Disclaimer #2: for nearly everything here, 
there are already good examples – but we 
will need many more



BiodivERsA Kickoff, Stockholm, June 1, 2012

4) Gaps of knowledge and what to do 
about them (#1)

• Observing change in biodiversity

– across continents, regions, landscapes

– across taxonomic units

– in natural as well as managed systems

– above ground, below ground, shallow sea, 

deep sea

– essential:

• training & knowledge base in systematics

• free access to data
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4) Gaps of knowledge and what to do 
about them (#2)

• The connection between biodiversity and 
ecosystem function

– remains elusive: a fundamental “law” is 

unlikely to exist – instead we will perhaps 

need huge amounts of information

– depends on the definition of “function” (the 

debate between “intrinsic” and “utilitarian” is 

maybe not helpful)
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4) Gaps of knowledge and what to do 
about them (#3)

• Impacts of current drivers of global change 
on biodiversity and ecosystem function

– crucial distinction between observed change 

and future sensitivities

– crucial distinction between major drivers (land 

use, climate, invasive species)

– needs to be unbiased and hence include 

positive effects as well

– no laws – large number of studies required



What is a tipping point?

Self-perpetuating

Threshold

Long lasting/hard to reverse

Time lag
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4) Gaps of knowledge and what to do 
about them (#4)

• Impacts of future drivers of global change 
on biodiversity and ecosystem function

– risk assessment approach

– probabilistic modelling

– earth system interactions, feedbacks, 

nonlinearities, tipping points

– uncertainty is not a problem but a part of the 

analysis
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4) Gaps of knowledge and what to do 
about them (#5)

• Broad assessment of impacts of 
ecosystem change on society

– monetary and non-monetary valuation of 

services

– trade-offs, rebound effects
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4) Gaps of knowledge and what to do 
about them (#6)

• Interactions between ecosystem change 
and societal dynamics

– further development of basic paradigms 

(social ecology, resilience etc.)
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Consequences of Ecosystem 
Change for Human Well-being
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4) Gaps of knowledge and what to do 
about them (#7)

• Outcome-oriented research, e.g., 

– what societal action could generate a certain 

outcome for biodiversity and ecosystem 

function?

– which win-win situations exist for biodiversity 

conservation and climate policy?
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4) Gaps of knowledge and what to do 
about them (#8)

• Use of traditional ecological knowledge as 
validated support for policy
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4) Gaps of knowledge and what to do 
about them (#9)

• Cultural, social and spiritual benefits of 
ecosystem function, characterized in ways 
that permit inclusion in trade-off analysis 
and priority-setting
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4) Gaps of knowledge and what to do 
about them (#10)

• “Option values” – qualitative or quantitative 
characterization of possible future benefits 
from biodiversity
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5) My personal wish list

• Improvement of inventories and access to 
data

• Development of a true Earth System 
science, involving physics, biology, 
economics and social sciences

• Broadest possible support (by scientists 
and funders) to science-policy dialogue 
and communication to the public



Thank you very much for your attention!Thank you very much for your attention!Thank you very much for your attention!Thank you very much for your attention!


